Geographic distribution and conservation status of Caiman latirostris (Crocodylia, Alligatoridae) in Uruguay. Populations of Caiman latirostris are known to occur in Uruguay but their geographic distribution remains uncertain. This work presents an update of the species distribution and conservation status in Uruguay. Surveys conducted by the authors confirmed the presence of this species in the previously known distribution range of northwestern Uruguay, where it seems to be widespread and relatively abundant in contrast to earlier reports. We report new localities for C. latirostris, most relevant being those of the Cebollatí and Tacuarí Rivers, and the Pelotas, India Muerta and San Miguel stream basins, which significantly expand its distribution through important wetlands in the eastern part of the country. The overall distribution is coincident with different landscape types, where lagoons, artificial impoundments, livestock waterholes, rivers, streams, creeks and marshes are inhabited by caiman. Illegal non-commercial hunting was detected all over the country.
Introduction
The Order Crocodylia is widely distributed through tropical and subtropical areas around the world (Sill 1968) , with the largest popula-tions and the highest number of species occurring in the Neotropical Region (Ross 1998) . Caiman latirostris (Broad-snouted Caiman) is the crocodilian that reaches the southernmost distribution among neotropical species (Brazaitis 1973) . This caiman, native to Argentina, Brazil, Bolivia, Paraguay and Uruguay, spreads over the Paraná, Paraguay, São Francisco and Uruguay river basins, and coastal Atlantic drainages from northeastern Brazil to southern Uruguay (Achaval and San Martín 1983 , Verdade 1998 . The knowledge of C. latirostris biology in the wild comes mainly from the southern areas of its range distribution and is limited to a few studies about ecology in Brazil (Diefenbach 1979 , 1988 , Melo 2002 , Verdade et al. 2002 and about nesting in Argentina (Larriera 1995 , Piña et al. 2002 and Uruguay (Achaval and González 1983 , Vaz-Ferreira and Achaval 1986 , González 1987 . It is the only caiman species present in Uruguay, where very little information is available and its local geographic distribution has been reported inaccurately (Medem 1983 , Yanosky 1990 , Verdade 1998 . Uruguayan populations are known mainly from northern Uruguay, in the Cuareim and Uruguay River tributaries, and a few specimens have had been reported from other areas (Achaval and San Martín 1983 , Achaval 1997 . The purpose of this study was to update the distribution of C. latirostris in Uruguay based on field surveys in the northern and eastern regions of the country and to discuss its current local conservation status.
Material and Methods
Information about geographic distribution of C. latirostris in Uruguay was obtained from three different sources: published reports with references to localities from where eggs, juvenile and adult specimens were seen or collected, field surveys carried out by the authors between 1981 and 2003 in northern and eastern Uruguay, and information given by local people at visited sites. Although reports provided by local people often lack objectivity and replicability, selected information was included where complementary data were obtained (Magnusson 1982) .
Different survey methods were used. In northern Uruguay at the Department of Artigas caiman were sighted during spot-light counts as part of a monitoring protocol (Borteiro 2005) , and in the rest of the country surveys were diurnal and on foot. When caiman were approachable enough to determine and to estimate total length (TL) from head length (Magnusson 1983) , individuals were assigned to size categories following Velasco and Ayarzagüena (1995) : juveniles (up to 49 cm), subadults (50-119 cm), adults (>120 cm). Specimens in which size estimates were not determined were included in the "eyes only" category (EO) (Bayliss 1987) .
Results

Literature Data
The first reference to the distribution of Caiman latirostris in Uruguay is the work of Vaz-Ferreira and Sierra (1960) , which gives a morphological characterization of Uruguayan specimens. Localities mentioned by these authors were included in the list in which Achaval (1997) summarized data of specimens collected in Uruguay between 1945 and 1995; these specimens are deposited in the Reptile Collection of the Zoology Department of the Facultad de Ciencias, Uruguay (ZVCR), and in the Museo Nacional de Historia Natural of Montevideo (MNHN). Most specimens came from the Uruguay River basin in northwestern Uruguay, at the Departments of Artigas and Salto. Their respective localities are shown in Figure 1 and listed below (numbers between square brackets) along with the collection date(s): [1] Itapebí stream (1957), [2] El Espinillar stream (1957, 1982, 1995) , [3] Arapey Grande River (1972) , [4] Colonia Lavalleja (1990) (1958) .
According to Achaval (1997) one specimen was collected on the Queguay River, northern Uruguay, at Dept. of Paysandú (ZVCR 189, Localities where C. latirostris eggs were collected in Uruguay are given below according to Achaval and San Martín (1983) , Vaz-Ferreira and Achaval (1986) and Achaval (1997) , indicating the date of collection: Puerto Pedregullo (1945); Yacaré stream (25 January 1952); Tres Cruces Grande stream (1 March 1954); Zapallo Island [6], a nest with eggs in early developmental stage was found (14 January 1980); Espinillar lagoon (22 October 1982) and El Espinillar [2], where a female (ZVCR 5117) was collected while tending her nest (26 January 1995); and Arapey River [3] , where a nest almost ready to hatch was collected (14 March 1972) . González (1987) collected two nests in late incubation period at Ñaquiñá stream, Dept. of Artigas, on 13 March 1987, but neither exact locality nor reference material were mentioned. All these references about caiman nesting belong to the Uruguay River basin in northwestern Uruguay (Figure 1) .
Field Surveys
During this study we surveyed extensive areas of the Depts. of Artigas, Paysandú, Rivera and Tacuarembó in northern Uruguay, and of the Depts. of Cerro Largo, Treinta y Tres and Rocha in eastern part of the country. In northern Uruguay spot-light surveys in agriculture impoundments, streams, and the Uruguay River were done by boat, and in other habitats, such as livestock waterholes, creeks, marshes and riverine forests, surveys were done on foot. Nests were located by searches on foot during daylight.
At the Dept. of Artigas we observed caiman in several new localities at tributaries of the Uruguay and Cuareim Rivers, which are listed below ( Figure 1) . A nest apparently hatched was found on 14 January 1999 at the Itacumbú stream [25], adjacent to an agriculture impoundment in which we also observed nine EO. Another two EO were observed at the same site in marshes satellite to the main course of the stream on 17 January 2002. In the surroundings of Calpica [26], a nest was found hatched on 26 February 1999 on an artificial dam parallel to the Lenguazo stream course. Nearby, five subadults, two adults and one EO were observed in an agriculture impoundment [27] on 12 January 2003. At Copcabu [28] in the Ñaquiñá stream basin, three nests destroyed by predators were found, two of them on a creek (16 January 1999) and another one by an agriculture impoundment built on floating vegetation (20 February 2003 [31] , where six juveniles, seven sub-adults and one EO were observed on 12 January 2003. A bit more southwards, at Falso Mandiyú stream [32] , three nests were found on agriculture impoundments, two of them taken by humans (16 January 1999 , 23 March 2001 Geographic coordinates of visited sites are given in Appendix I. Illegal hunting was detected in virtually all these sites. It was noticed that hunters shoot basking caiman or at night by shining their eyes. Sometimes baited hooks, sticks or bones were also used. The bait commonly used was cattle or sheep lung ("bofe") as it floated in water, the line attached to the hook, bone or stick, usually anchored to something on the shoreline. In the Dept. of Artigas, local people and hunters usually eat C. latirostris meat.
Discussion
The localities we surveyed in northern Uruguay do not significantly extend the previously known distribution of Caiman latirostris in this area (Achaval 1997 (Achaval , 2001 , but confirmed its continued presence at those sites where specimens were collected almost fifty years ago. It is noteworthy that the Broadsnouted Caiman is a common species in the Depts. of Artigas and Salto, and widespread and abundant in the tributaries of the Cuareim and Uruguay Rivers. Our findings are in contrast with earlier local reports about the species conservation status in the area.
Observations on C. latirostris in eastern Uruguay were sporadic in the last 25 years and few specimens were collected San Martín 1983, Achaval 1997) . Achaval (1980) also mentioned the presence of caiman at the Dept. of Cerro Largo without giving localities. We believe, as did Medem (1983) , that the scarcity of records for the species in this region is because of the lack of fieldwork. Our surveys added new locations for the Depts. of Rocha, Tacuarembó and Treinta y Tres, and the first for Cerro Largo and Rivera in recent times. These observations extend the known distribution of C. latirostris considerably. We found that C. latirostris is more common and widely distributed in central and eastern Uruguay than was previously assumed, for a region with important areas of fluvial plains that appeared suitable for caiman populations to be resident (Medem 1983 ). However, we did not confirm nesting in this area. The accident mentioned by Brito del Pino (1956) in Cerro Largo close to the border with Brazil is one of the few reported fatal attacks on humans by the Broad-snouted Caiman (Yanosky 1990) .
The new record we reported here for Paysandú (Tierras Coloradas stream basin, 31ºS) is the southernmost known locality of the species distribution in the Uruguay River basin, but it probably ranges farther south. The southern extent of the species range in western Uruguay is still unclear. Orejas-Miranda (1969) mentioned that C. latirostris is present in the Depts. of Artigas, Salto and Paysandú but did not give any details. Talice (1971) stated that the species was restricted to Artigas and northern Salto, and that in the past it could be found in Paysandú, suggesting a range reduction caused by illegal hunting. In Argentina, C. latirostris can be found to 32ºS in the Paraná River basin, in Entre Ríos and Santa Fe Provinces (Freiberg and Leitão de Carvalho 1965 , Venturino 1994 , Waller and Micucci 1994 . During extraordinary episodes of flooding, individuals are transported to higher latitudes (Micucci and Waller 1995) , occasionally reaching the Río de la Plata (Chebez et al. 1994) . The presence of caiman over the eastern Atlantic coastal drainage in Uruguay at more southern latitudes than in the Uruguay River basin (34ºS) may be possible by microclimatic conditions found in the vast wetlands of the Depts. of Rocha and Treinta y Tres. Wetland microclimatic factors were suggested as responsible for the occurrence of the southernmost populations of Caiman yacare in the Iberá and Paraná River hydrographic systems of Corrientes Province, Argentina (Micucci and Waller 1995) . The report of C. latirostris for the Dept. of Maldonado (Laguna del Diario) reflects an extended presence of the species through the system of coastal Atlantic Lakes ("Lagunas Litorales") in historical times.
Known localities of Caiman latirostris in Uruguay present an interesting distribution pattern, as they are distributed over four distinctive hydrographic systems, which according to Praderi and Vivo (1975) are: 1) the Uruguay River basin in the northern part of the country, 2) the Tacuarembó River and upper Negro River, 3) the Merín Lake basin, and 4) the eastern coastal Atlantic drainage. The populations of Broad-snouted Caiman in northwestern Uruguay at the Depts. of Artigas, Salto and Paysandú are connected through the Uruguay River basin with Argentine populations in Corrientes, and Entre Ríos Provinces, and also with Brazilian populations of western Rio Grande do Sul state. The Cuchilla de Haedo and Cuchilla Grande formations possibly are not important geographic barriers for this species as it is known to colonize topographically elevated habitats (Morato 1991) , but valleys and rocky hills are probably not suitable environments (Evia and Gudynas 2000) . The Negro River could be a corridor connecting the northwestern and eastern populations of the species in Uruguay, but the impact of the three hydroelectric dams built in this river is still unknown. Populations of the Merín Lake basin and the Atlantic drainage in Uruguay are very close to those of southeastern Rio Grande do Sul, and are probably more related to them. The closest localities reported in Rio Grande do Sul state are Lagoa dos Patos (Diefenbach 1988) and Reserva Ecológica do Taim (Melo 2002) , but the presence of the species in Barra do Chui at the border with Uruguay and farther north seems to be rather common (JEG, pers. obs.).
The distribution area of C. latirostris in Uruguay occurs in five different landscape units, described by Evia and Gudynas (2000) . One is the "Praderas" (grasslands) landscape, mainly used for cattle production. It is composed of smooth-hilled lowlands covered by natural grasslands, with small patches of natural forests and marshes associated with rivers and streams. Another landscape unit is "Planicies fluviales" (fluvial plains) characterized by marshy habitats, riverside natural forests and lagoons adjacent to lothic water bodies. The most important ones with caiman populations in Uruguay are those of the Arapey, Cebollatí, Cuareim, Guaviyú, Negro, Tacuarembó and Uruguay Rivers. A third important landscape unit is "Litoral Sur Oeste", a highly modified and heterogeneous area because of agricultural activities over the fluvial plain of the Uruguay River. The landscape here is a mixture of crops, cattle production, natural grasslands, small marshes, and remnants of gallery forests. Although anthropic modifications are important in this last landscape unit, caiman are particularly abundant (Borteiro 2005) . The other two landscape units with caiman populations are "Grandes Lagunas Litorales" (great Atlantic coastal lakes) and "Planicies del Este" (eastern plains, into the Merín Lake basin), where the southernmost populations of C. latirostris are found. These areas in southeastern Uruguay include the largest wetlands in the country, with important areas of rice production surrounding the Merín Lake. The wide variety of lothic and lenthic habitats (lagoons, rivers, creeks, streams, marshes, artificial ponds) colonized by C. latirostris in the above mentioned landscape units agrees with authors that consider this caiman as a habitat generalist (Yanosky 1990 , Verdade 1998 .
Several authors have suggested that illegal hunting and habitat destruction in Uruguay may have caused a severe decline on C. latirostris populations, which were undergoing risk of extinction in this country (Vaz-Ferreira 1956 , Orejas-Miranda 1969 , Talice 1971 , Achaval 1977 , 1997 , Sierra et al. 1977 . However, Medem (1983) stated that C. latirostris was never hunted in Uruguay on a commercial scale that may have been true at that time. Caiman sport hunting by non-rural people was detected in different areas, and seems to be directed mainly towards big adults and at a small scale. After a five-year period of surveys in northern Uruguay (1999) (2000) (2001) (2002) (2003) , trade of caiman meat or skins was not detected. Even caiman are killed by subsistence hunters, it seem not to be an important subsistence resource for rural people. Brazeiro (1973) reported hunting and consumption of Broad-snouted Caiman meat in Artigas. González (1987) also mentioned that a female was killed for this reason while she was protecting her nest. During this study it was observed that several caiman were killed sporadically by nutria (Myocastor coypus) and capybara (Hydrochoerus hydrochaeris) hunters in the Depts. of Cerro Largo, Rocha and Treinta y Tres (CP, pers. obs.)
The most important threat to C. latirostris, by far, is habitat destruction (Verdade 1998) . Assessment of habitat availability and loss of natural areas inhabited by the Broad-snouted Caiman in Uruguay remains to be studied. Little is known about C. latirostris populations in eastern and central Uruguay or about the potential hazardous effects of pesticides used in agriculture. It has been reported that important wetlands have been impacted by agriculture practices in eastern part of the country (PROBIDES 1999) . On the other hand, the construction of artificial impoundments as water reservoirs for agriculture and cattle in northern Uruguay created a new habitat that seems to have favored caiman (Borteiro et al. 2001 , Borteiro 2005 .
Sport hunters in northern Uruguay (mainly in the Dept. of Artigas) usually eat their kill as do subsistence hunters. However, hunters from eastern part of the country usually do not eat caiman meat. This difference is possibly because of cultural constraints as the relative importance of caiman (Caiman sp.) as food for non-indigenous rural people of Latin America is quite variable, being accepted by some communities but rejected by others (Ojasti 1993) . Hunting pressure on Broad-snouted Caiman populations as a source of food is well known from Bolivia (Pacheco 1996) , and Brazil (Brazaitis et al. 1990) where the species is sold as salted fish meat in local markets of the State of Alagoas (Verdade 2001) . Non-shooting hunting methods of rural people in Uruguay, which include the use of hooks and baited sticks, are the same as those previously reported by Brazeiro (1973) for the Dept. of Artigas. Small baited bones are also used in Argentina (Walsh 1987 ).
If we consider previous localities where eggs and nests of C. latirostris were collected in Uruguay (Achaval and González 1983 , Vaz-Ferreira and Achaval 1986 , González 1987 and nests found during the present study, the species seems to breed in a wide area. Nesting habitats in northern Uruguay include riverine forests, artificial water bodies (cattle waterholes and agriculture impoundments), grasslands at the shoreline of creeks, and floating vegetation mats. These habitat types are almost the same as reported by Larriera (1995) for Santa Fe Province in Argentina. Available data indicate that the incubation period of this caiman species at the southern extent of its range is from mid-January to late March. In the central regions of the species range, in the State of São Paulo, Brazil (22ºS), Verdade (1995) reported that captive females of C. latirostris nest from late October to mid-February, and that the hatching period extends from mid-February to mid April. Peak nesting occurred in January while peak hatching was in March. Similarly, Campos and Mourão (1995) in the State of Mato Grosso do Sul, Brazil (20ºS) estimated that the nesting period of C. latirostris in the wild occurs in late December and hatching in early March.
